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A Mcthod of Estimating the Diffusion Coefficient in the Meteor Zone 


No is a similar quantity. If S is known, 4 can be 


determined from: 


2 In N, - InN, 
16n"(S - 1). th - Cy 


Now, S can be found from the duration distribution of 
the stable echoes (the author - Ref 3) and is expressed 
by Eq (4). Eq (3) is not very accurate but it appears 
to be adequate for most practical purposes. Figures 1 
and 2 show the duration distribution of the meteoric 
reflections measured on January 9, 1957, in Tomsk, at the 
wavelength of 10 m. From the function N(r) , it was 
found that S = 2.06. From this, it was found that 


2 
D = 2.8 m/sec, which corresponds to the height h = 90 km 
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: A Method of Estimating the Diffusion ROVE ROQs tne in ie Meteor Zone 
and velocity v = 28 lin/sec. 
There are 2 figures and 3 references, of which 2 are 
English and 1 Soviet. 


ASSOCIATION: Temskiy politekhnicheskiy institut imeni S.M. Kirova 
(Tomsk Polytechnical Institute imeni S.M. Kirov) 


STIR) TTED: February 16, 1959 
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AUTHOR: 
TITLE: 


ABSTRACT: 


oTeaRete 


SUBMITTED March 2, 1959 


ASSOCIATION: Tomskiy politekhnicheskiv institut (Tomsk Polytechnic 
Cardl/1 Institute, 
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S/049/59/000/12/025/027 
Fialko, Yeol. <¥£052/E391 


New Method of “Measuring dine Height of the Homogeneous 


______Atmos phere 
PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya, 


1959, Nr 12, pp 1891 - 1894 (USSR) 
The method was based on the height (h) of meteors 


determined by radar, as described by T.R. Kaiser (Ref 1). 
The theoretical fundamentals of the method are given by 
Eqs (1) and (2). The height of the atmosphere H_ was 


determined from Eqs (3) and (5), where vy, and v, are 


the velocities of two meteors. -Figure 1 illustrates the 
relationship between ha and vas given by Evans 


(Ref 2). As an seein the height of the atmosphere was 
calculated from the above equations as Hw 6. 9 km (Eq 3) 
and H&6 km (Eq 5). There are 1 figure and 5 references, 
2 of which are Soviet and 3 English. 
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AUTHOR: ~—Fialko,Ye,I.a SOV/33-36-1-17/31 
TITLE: A New Method for Determining the Radiant of a Meteor Strean, 


Using an Antenna of Low Directivity 
PERIODICAL: Astronomicheskiy zhurnal, 1959,Vol 36,Nr 1,pp 134~136 (USSR) 


ABSTRACT: ‘The author proposes a new method for the determination of the 
coordinates of a meteor stream with the aid of an antenna of 
low directivity. The present paper contains only a short general 
description of the method. After this the foundations of the 
calculations, the error estimations, the recommendations with 
respect to the antennas and wave lengths to be used shall be 
published. The method is not suitable for the determination of 
the radiant of the weak meteor streams. The author mentions 
K.V.Kostylev. <7/o97 
There are 3 figurés, and 2 non-Soviet references, of which 
1 is American, and 1 English. 


ASSOCIATION: Tomskiy politekhnicheskiy institut (Tomsk Polytechnical Institute) 
SUBMITTED: September 6, 1957 
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ite SOV/33-36-2-13/27 
Radio - Echo Observations of the Perseids in 1957 
Astronomicheskiy zhurnal,1959,Vol 36,Nr 2,pp 311-314 (USSR) 


Fialko, Ye.le | 


During the radio-echo observations of meteors carried out at 
Tomsk on August 11 - 12, 1957 there were registered two maxima 
in the number of radio-echoes : a night maximum on 1% - ah and 
a day maximum on 11° - 42h . an instrument with A = 10 m was 
used, impulse power * 100 KW, duration of impulse * 5 At sec; 


impulse number = 600 Imp/sec. It is stated that the two maxima 

can be reduced to the Perseid stream. 

The author thanks Professor V.V. Fedynskiy for the revision of 

the script and F.I. Peregudov, E.K. Nemirova, LeAe Pokrovskiy 

for the performance of the observations. The calculations were 
carried out by A.S. Romanov, Laboratory Assistant. ~ There are 7 
references, 5 of which are Soviet, 1 English, and 1 American. f 
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AUTHOR:  _Fialko,fe.I. S0¥/33-36-3-15/29 
TITLS: An Approximate Estimation of the Probability of Meteoric 


Tonization 
PSRIODICAL: Astronomicheskiy zhurnal,1959,Vol 36,Nr 3,pp 491-495 (USSR) 
ABSTRACT: If § denotes the probability of the ionization and v denotes the 


velocity of the meteur, then usually it is put B = av” . Under 
numerous simplifying assumptions (only normal reflection of the 
radio waves from the meteor trail; negligence of the curvature 
of the earth and the resonance effect of the plasma etc.) the 
author obtains 0.75<n<1.5. That agrees with the other 
theoretical results. | 
There are 15 references, 4 of which are Soviet, 3 English, 
1 Irish, 2 German, and 5 American. 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova (Tomsk 
Polytechnical Institute imeni S.M.Kirov) 


SUBMITTED: June 20, 1958 
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FIALEO, Ye.I, 


Variation of the number of meteors recorded by radar on a 


10m. wavelength per hour. Astron.tsir. no.200:19-21 Mr 
'59. (MIRA 13:2) 


1. Tomskiy politekhnicheskiy institut. 
(Meteors) 
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- PIALKO, YooI. 


Method for measuring phase angles with continuous photorecording. 
Izv, TPI 10535-8 160. (MIRA 16:8) 


1. Predstavleno ‘caine seminarom chaucteauioncaises fakul'teta 
Tomskogo ordena Trudovoga Krasnogo Znamend politekhnicheskogo 
instituta imeni Kirova. 
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Fialko, Yeol. : 


“Approximate Experimental Evaluation of the Probability 
of Meteoric Ionisation4\ 


X 
PERIODICAL: Lzvestiya vysshikh uchebnykh zavedeniy, Fizika, 


ABSTRACT: 


Cardl/4 


1960, Nr 1, pp 90 - 92 (USSR) 
The characteristic height of a meteor ho (Ref 1) 


depends on the velocity v ; mass m and other parameters 
of a meteor as well as the parameters of the atmosphere. \ 
If it is required to investigate the weakest meteors 
having a mass mi. os it is necessary to take into account 
the dependence of the mass on Vv which is due to the fact 
that the probability of meteoric ionisation 68 is 
dependent on the velocity of the meteor. It is therefore 
possible to determine the character of the functions 

B(v) provided the functions ho (vem ay) and mint 2) 

are known and the increase in the height An, 


corresponding to a transition from Vy Vo 


determined. The increase in the average characteristic 
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Tonisation 


height An, during the transition from vy to Vo 


can be expressed by (Refs 2, 3): 


Vv, H m 
Ah, 2H in = +~ In win} (1) 
Vv, 3 Mo. 4 
aL min <« 


where H is the average height of a uniform atmosphere 


within the layer Ah =h (m.. )-h (m... ,), while 

m mo omin 1 m min 2 
mm, and m - are the minimum masses of the meteors | 
min 1 min 2 \ 
having velocities va and Yo: respectively. The 


relationship between the minimum masses can be expressed 
by (Ref 3): 


‘ 


™ nin 1 - Bo (2) 
Min 2 By 4 
Card2/4 \ 
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Approximate Experimental Evaluation of Ree seep ability of Meteoric 
Tonisation 


where 86 is the probability of ionisation which can 
normally be written as: 


Bp = a°’v (3) 


where a and n are constants. : 

On the basis of Equations (1), (2) and (3), the constant 
n can be expressed by Eq (4). By employing the 
experimental data obtained by Evans (Ref 6), which are 
Shown in Figures 1 and 2, it is found from Eq (4) 

that n= 0.6. This value is Slightly lower than that 
obtained theoretically, which is n=0,8 (Ref 7). 

It is also possible to determine the quantity n from 
Eq (5). It is necessary, however, to know the function 
h_(v) very accurately. 


There are 2 figures and 12 references, 6 of which are y 
English and 6 Soviet. 
Card3/4 
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Approximate Experimental Evaluation oF 224 Brobability of Meteoric 


Ionisation 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni 
S.M. Kirova (Tomsk Polytechnical Institute imeni 


S.M. Kirov) 
eS eg en 
SUBMITTED: February 25, 1959 
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AUTHOR: Fialko, Yeo.I. 


TITLE: Resolution of Meteor Radar 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenily, 
Radiotekhnika, 1960, Vol. 3, No- 5, pp- 529 - 551 


TEXT: The resolution of meteor radar is defined as the 
capability of the system to record a meteor rapidly or to 

make the necessary measurements of its parameters. Quantitatively 
the resolution can be expressed by a time eres necessary for 


reliable detection of the meteor or effecting the required 
measurements (Ref. 1 ~ the author - Tr. Sib. fiziko-tekhnich. 
in-ta, 1959, 37; 229). During this time, the signal should 
increase above the threshold level. The quantity Tain is 


one of the most important parameters of the radar equipment. 
In the following, an attempt is made to give a quantitative 


expression for the resolution of a radar system designed for 
the detection of meteors. Consequently, only the wavelengths 


» = & ~ 10 m are of interest. An indirect method of 
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8/142/60/003/005/015/015 
Resolution of Meteor Radar £192/E382 
determining Tain is used. It is known that the number 


of detected meteors which produce the normal reflection from 
a surface element can be represented as (Ref. 1): 


2 
Nex A’ 6. qth (1) 


whore f= 0.35, 


2 , 2 , 

y 2 4n"(S - 1)(a” + 4DT in) 

a is the initial radius of the ionised trace, 

D is the diffusion coefficicnt, 

S is an exponent charactorising mass distribution of 
meteors (Ref. 4 - T.R. Kaiser - J. Adv.Phys., 1953, 
Vol. 2, Now 8, pe 495) and 

A is a constant which is indopondent of dX and Tain a 


The ratio between the numbers of meteors detected by two radar 
systems, which differ only by the wavelengths employed, can 
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In a particular case, when VaUx 45 lan/sec , hs 97 kn, 


i 
D Btu ieee ax 0.22 m, S*2, Ay = 10 m_ and Ay = h my 
this ratio is: . 


N. % aa ; . 
—_d=10 « = 1,51-e $6.Fmia | (3) . 


M4 a 


Vhis is plotted in Fig. 1. In-.order to determine the resolution 


time T in? two radar systems operating at 4 = 10m and 
ml . 
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i = 4 m were investigated experimentally and the ratio of their 
meteor numbers was 12. This corresponds to seat = 0.03 sec 


(see Fig. 1). The author expresses acknowledgment to 
Aspirant L.A. Pokrovskiy for participating in the experiments. 
Thore are 1 figure, 1 table and 11 references: 5 Soviet and 
6 non-Sovict. fhe four latest English-language refer onc es 2 
quoted are: Ref. 3 - J.5- Greenhow - Phil. Mag-, 1954, ser. 7, Sse 
45, No. 364, 471; Ref. 5 - P.M. Millman - Science, 1954, 120, 

525; Ref. 6 - J.S. Greenhow, E.L. Neufeld - J. Atm. Terr. Phys., 

1955, 6, Noe 23, 133 and Ref. 7 - L.A. Manning - J. Geoph. 

Res., 1958, 63, No. 1, 181. ; ; ae 


ASSOCIATION: Kafedra konstruirovaniya i tekhnologii poizvodstva 
radioapparatury Tomskoo. ordena Trudovogo Krasnogo 
Znameni politelhnicheskogo instituta im. 
S.M. Kirova (Chair of Design and Production 
Technology of the Radio-equipment of Tomsle 

“Order of the Labour Red Banner" Polytechnical 

Institute, imeni S.M. Kirov) ° oe Hee 
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AUTrivRi: Pialko, Ye-.L. 
-r detection of 
TITLE: Che. fer de n 


reof radar pulse diraricon 
‘ 


vy ac kh zavedenty, 
PERIODICAL: Izvestiya vyssnikb chebny is 
Radict ekhnika, 1960, Vol.3, No.&. pp. 549-557 


TEXT; The minimum mass) Myning ts 3» metaer leaving an ionized 
tpace detectabis by radar dapends substanttally on (League a 
Parameters. Previcus werk has eerie the Le ald a min 
the radiated pulse power, the antenna as he ec Ley sO sea 
thresheld signal power. Ite dependence on pulse a a 
vet been studied. Exemining this quastion, the unten ae 
that the dependente cf Mmin ~F pals? duration dee ie aa 
eharacter. An expression as found fer msn ste bi a. hes 
signal power, character. sti heigh’, ee ee era 
intense evaporation of the meteors: heels Ciba aa ara on : 
equivalent homegensous a- mosphere. the inmivca aero Jae 
ionized trace ond the diffusion coefficient SONS nD eg 
characteristics height, wavelength, the redur* ion an recuse SEY 
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Choice of radar pulse duration ... B140/E13% 
caused by diffusion during the time of flight of "he meteor through 


the first Fresnal zone, ani pulse duration. Since a number cf 
these parameters ars themselves functions of Mmin the expression 
cannot be solved explicitly fer Mmin and an appreximo*te #oiutson 
is given, This approximate gelution permits the fellewing 

sone Lusions. 1) There exists an aptima!l pulse duratton 
corresponding to the minimum mass of metesri- Material giving rise 
te a datectable ionized traces. 2) The choice of pulse duration 
in the neighbourhood of the optimum is uneritical: decreage oF 
pulse duration by an order of magnitude only doubles Mgine 

3) Optimal pulse dura*tions: san be achieved onty at very short waves 


of the order of 2 M. 4) In the wavelengths most frequently used 

for metecr radars (4 ~ 10 m) the palse diration sheald be taken | 

maximum, 5) The palse durations actually used sheuld be of the 
1 


order of 100 us; rather than several microseconds, as present ly 
used. This permits reducing M®min by facters of 4 or 5 over 


present practice. 
There are * figures and ll references: §& Sovie* and 6 English. 


The four most recent English language references read as follows: 
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AUTHOR; Fialko, Ye. I., Member of the Society 
a) al 
TITLE: On the Accuracy of Measuring the Parameters of! d 
Used for Observations of Meteors y/ ia 


PERIODICAL; Radiotekhnika, 1960, Vol, 15, No. 6, pp. 67-69 


meteoric 
+ Formula (2) is written down for 
dar parameters, Provided 


ively long Waves, one obtains 
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: 
On the Accuracy of Measuring the Parameters 8/108/60/015/06/06 /006 
of Radar Used for Observations of Meteors B007/B014 


formula (3). The analogous formulas (4) and/or (5) are obtained for the 
use of a poorly sensitive apparatus. A comparison between (3) ana (5) 
indicates that, if a poorly sensitive apparatus is used, the change of 
the number of recorded meteors is four times as high as that found by 
means of a highly sensitive apparatus. This is due to the unsteadiness 
of the radar parameters. Conclusions: 1) When a poorly sensitive 
apparatus is used, the permissible change in the radar parameters must 
be higher by half an order of magnitude as compared to a highly sensitive 
apparatus. 2) The permissible change in the radar parameters depends 

to a large extent on the distribution of meteoric bodies with respect to 
their mass. 3) When a poorly sensitive apparatus is used and the number 
of meteors recorded within one hour must be measured with an accuracy of 
10%, the permissible change in the parameter that has the strongest 


effect on aa » must not exceed =s5%. There are 6 references: 3 Soviet 
and 3 British, 


SUBMITTED: February 7, 1959 Z 
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AUTHOR: Pialko, Ye. I., Member of the Society 
nnn eel 


TITLE: The Number of Detected Meteors as a Function of the Radio- 
location Wavelength 


PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 12, pp. 10 - 12 
TEXT: It is possible to represent the relation between the number, N, of 


detected meteprs and the radiolocation wavelength A in good accuracy in 


the form of NaA>. Cubic and linear approximations are demonstrated on 
devices of the types TIM (TPI) and M-3 (M-3) with the characteristic proper ~ 
time ae = 0.035 sec. Complex formulas for the relation between N and A 


have been given by T. R. Kaiser, Ye. I. Fialko, and F. I. Peregudov. How- 


ever, for many purposes it is sufficient to make the ansatz N(A) = Bam 
with B as a factor of proportionality. Proper choice of the exponent n 
permits an optimum approximation of this equation to the formulas of the 
above authors; for two wavelengths, A, and No» agreement is perfect. The 
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The Number of Detected Meteprs as 4 Funetion 
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of the Radiolocation Wavelength 


following formula is given for ns 


1el§(O,)/§(4.)) ag 4 
we eR tty nerd Gia 


= qn? B~1 (a7+4DT ; a is the initial radius of the ionizing 
vw min 


trajectory of the meteor; D is the diffusion coefficient; s is 8 
characteristic quantity for the ha of the meteor} 
e ’ 8- 
g(a) - [(1-exp(-1.58°"7))/1.58° ayer, As sex2on! 2/09! R is the 
istance of the meteor from the observer} y is the velocity of the 
After substitution of typical numerical values 


ge, v= 45 km/sec, 8 = 2), the following 
= 12 mand A, = 4 m 


meteor; 1%0.35 for 8 = 2. 
for the above quantities (e. 
exponent is obtained for the range between Xr, 


nw0.717 + 66 Tin’ Thus, for Tan’ 0°001 sec Nwm, 


4 by 3/2 4 
for Tan’ 0°01 seo Nw =, for 2 in” 0.05 sec Nn~d» and 


ese results are demonstrated 


for 7, ,¥0+1 880 nval to Nwa°?. Finally, th 
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ac Number of Detected Meteors as a Function $/108/60/015/012/002/609 
of the Radiolocation tavelength BO10/B059 


on the devices TPI and X-3, for which Tin’ 0°939 sec (Fig.2). The exact 
course of N(A)/NCA, ) with A, = 12 m is represented by curve (1) by means 


2 2 
of the formula n(X)/N(a,) = (24) €(0)/ 6 (Oy) exp (=z 1/% ss Was): where~ 
as the third approximation N(A)/N(A, ) = dig? yields curve (2). However, 


the linear approximation N(A)/N(A, ) = 0.161-0.575, shown as a dashed line . 


(3), is better. F.1.Peregudov assisted in the present work. There are 
2 figures and 13 references: 7 Soviet, 5 , and 1 British. 
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AUTHOR: Fialko, Yel. £032/E31' 
TITLE: The Duration Distribution of Meteor Radio Echoes. 
II. Reflection From Unstable“frpits 
PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol 37, Nr 3, 


pp 526 - 529 (USSR) 


ABSTRACT: An approximate expression is obtained for the duration 
distribution of meteor radio echoes received from the 
characteristic height region in the case of unstable trails. 
It is shown that this distribution is exponential and is 
very dependent on the distribution of meteor bodies with 
mass and velocity and on the wavelength of the locator. 

The final formula obtained for the duration distribution 
is given by Eq (7). Figure 1 shows the differential 
duration distribution. In this figure, N represents 
the number of reflections in the interval At = 0.1 sec 
and the points are experimental. The continuous curve 
represents Eq (7) with $ = 1.44. The corresponding 
logarithmic plot is shown in Figure 2. The duration 
distribution for unstable reflections can be used to 

Cardl/2 obtain the distribution of meteor bodies with mass (if Je. 
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From Unstable Trails 


the diffusion coefficient is known) or it may be used to 
determine the diffusion coefficient if the mass distri- 
bution is known. There are 2 figures and 4 references, 
2 of which are Soviet and 2 English. 
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(Tomsk Polytechnical Institute) 
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7.9600 $/033/60/037A04/011/012 
AUTHOR: Fialko, Yel. £032/E31% 
8S) 
TITLE: Dependence of the Mean Hourly Number of Recorded 
WJMeteors on the Parameters of the Meteor Bodies, the 


Atmosphere, and the’Radio-ecko Apparatus y, 
“) 


—— / 
PERTODICAL: | Astronomicheskiy zhurnal, 1960, Vol. 37, Now 4, vi 
pp. 753 - 763 


TEXT: Analytical relations are given between the number of recorded 
meteors and the parameters of the meteor bodies, of the atmosphere, 
and the radio-echo apparatus. Both complete and accidental 
detection of unstable-and stable~-type trails is considered. It 
follows from the general relationships obtained that the dependence 
of the hourly number of recorded meteors on the parameters of the 
apparatus employed and, in particular, on the wavelength, may be 
different with different sensitivities. Even for a given type of 
detection it may turn out that 


Naw ,2{s-1) or N~ ,O(s-1) It is assumed that the volume 


density of the electrons in a trail varies with time only as a 
result of diffusion and, consequently, the linear density of 
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Dependence of the Mean Hourly ne032¢F2} Recorded Meteors on the 
Parameters of the Meteor Bodies, the Atmosphere, and the Radio~ech: 
Apparatus 

electrons remains constant. In fact, recombination processes may 
be important and hence the present results do not apply at 
relatively low altitudes. There are 1 figure and 15 references: 

6 English, 1 German and 8 Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut (Tomsk 
Polytechnical inst itute) 
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AUTHORS: _Fialko, Ye, LL, Lazarev, R. G. 
TITLE: On the value of index s for meteoric streams Perseids and Geminids 


of 1957 - 1958 and for sporadic meteors 


omiya i Geodeziya, no. 2, 1962, 60, 
1960, 15 sentyabrya, no. eh, 


PERIODICAL: Referativnyy zhurnal, Astron 
abstract 2A501 ("Astron. tsirkulyar”, 
18-20) ; 

The authors analyze relationships N(t) and s(t) characterizing hour 
frequencies p(s) of occurrence of the 

magnitude s for intervals As = 0.1. The Perseid streams of 1957 and 1958 and 
Geminid streams of 1957 and 1958 were considered and compared with relation-~ 

ships N(t) and s(t) for the sporadic packground, The authors draw the conelu- 
sions; distributions of p(t) and N(t) for the 1957 Perseid stream are of a 

compact nature and have one broad maximum, The structure of the 1958 Perseid ra 
stream is considerably more complicated, 2 maxima are notec. The Geminid 
stream is of a somewhat less compact distribution. Functions p(s) and N(s) 
characterizing the sporadic background differ noticeably from distributions 


TEXT: 
ly numbers of detected meteors and 
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Using the variation of threshold signals for investigating the 
distribution of meteor bodies by masses, Izv. TPE.105324-27 '60, 
(MIRA 1638) 
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Relation of the linear electron density in a meteor trail 
and the velocity and mass of the mateor body. Isv. TPI 1053 
250-259 60. (MIRA 1638) 


1. Predstavlena nauchnym seminarom radiotekhnicheskogo fakul'teta 
Tomskogo ordena Trudovogo Krasnogo Znameni politekhnicheskogo 
instituta imeni S.M, Kirova. 

(Meteors) 
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PHASE I BOOK EXPLOITATION SOV/5804 


Fialko, Ye. 1. 


Radiolokatsionnyye metody nablyudeniya meteorov (Radar Methods of 
Meteor Observation) Moscow, Izd-vo 'Sovetskoye radio, "1961. lll p. 


Errata slip inserted. 3000 copies printed. 


Ed.: I.M. Volkova; Tech. Ed.: B,V. Smurov. 


PURPOSE: This book is intended for radio technicians, radiophysicists, 
astronomers, and geophysicists, as well as for students in these fields 


and for radio amateurs. 


COVERAGE; The book contains a systematic presentation of basic informa- 
tion on radar methods of meteor observation and investigation. This in- 
formation is drawn from both Soviet and non-Soviet publications. The 
following topics are discussed: the use of radio astronomy for the obser- 
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Some Problems in Radiolocation (Cont,): i oe  SOV/6232" . 
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COVERAGE: Soviet and non-Soviet { re aes 
_ niques o cicor observation are reviewed, The following topica are dig- 00 


number of recorded meteors and the’ ; 
. . the atmosphere, and the radar equipment}. « 
. }» | Connection between certain statistical characteristics of meteor\fadig _* ‘ 


€8 and meteorites: and special features in the interpretation of re- 
_ Sults of meteor radar observations, Recommendations on the selection 
Of parameters for meteor 


S are mentioned, There are 177 yr 
German, 
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5/194/62/000/012/071/101 
; D295/D308 a 
AUTHOR: — ‘Fialko, Ye. 1 | 
. LILLE s 


On the analysis of the dependence of the hourly number 
of recorded mete 


ors on parameters of meteoric bodies, 
atmosphere and equipment 


PERIODICAL: 


_— 


LEXT:s A Simplified methoa is given for analyzing the dependence WA 
of the hourly number Of observed meteors N on barameters of the 
meteor, the equipment and the atmosphere. The method ig based on 


rity of meteors ig observed in the re~ 
gion of the characteristic hei 


ependence of N on the indicated para-. 

meters, typical of echo signals ion of the character- 
——istic height, describes sufficiently well..th 
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echo plane Provides evidence 
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D201/D305 
SASSO X 
AUTHOR; Fialko, YeolI., Member of the Society (See Association) ; 
TITLE: True and spurious detection of unstable meteorite 


traces 
PERIODICAL: Radiotekhnika, noo 6, 1961, °24 = 33 


TEXT: In the present article the author establishes numerical re~ 
lationships between the truly and the accidentally detected meteo- 
rite tracks of unstable character. He assumes that the Signals are 
received from an elementary echo plane lying within the character~ 
istic height and obtained by very Sensitive receivers from normal- 
ly reflecteq lonization path Tadiowaves, The author starts with 

the basic equation 


oo 
Nig = ASAt ‘ p(m) an, (1) 
Min 
which relates the number of truly detected meteorites Nine during 
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the observation time Otter Pos the area of the elementary echa- X 
Plane; Min ~ the minimal mass of the meteorite body which produv 


ces a ‘detectable track; p(m) dm ~ the number of meteorite bodies 
with masseg within the limits m +m + dm which cross the unit pla- 
e 


~ (SE)? (n? , app 
Nigpwatet n A ry nin (19) 


where A ~ the wavelength; re the initial radius of the meteorite 

track; - the diffusion co8fficient and T - the duration of re- 

flection. The graphs of N (A) are Given in Figs. 2 ana 3; in these 

N ne is the numer of true detected meteorite traces for A= 10 
1 


and Td = 0.001 see, Tain being the thresholq value of detection 


time. It is seen that highly sensitive receiving systems Operating 
at long wavelengths, provide a@ basically true detection of meteo- 
rite tracks, the number of detected tracks being little dependent 
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on A and Tain’ This property has been experimentally confirmed 
Peregudov JK 


from radars type INW (TPI) (Ref. 12; E.K. Nemirova, F.I. 

Trudy Sibirskogo fiziko-tekhnicheskogo instituta, vyp. 37, 1959) 
and type M-3 (Ref. 12: B.T, Peregudov, Izvestiya Tomskogo poli- 
tekhnicheskogo instituta, vol, 105, 1960). With the decrease of A, 
the dependence of truly detected meteorites on wavelength becomes 
more pronounced, the changes in Ng (A) becoming more noticeable 


the larger the period Tain? the number of Spurious detections Nao 
increasing, as shown by 


Nap = Nag Ys (22) 
where 
T 
. min.) 
bore. - 9) Tmin_ 1, Fe iF (23) 
s8- ] Tin qT. 
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2 A 
Here 7 = eae and § is an independent parameter (Ref. le: TLR. 

® 16% 2p | 
Kaiser, J. Adv. phys. v. 2, no. 8, 1953). At the same time, the 
rave at which spurious detections occur decreases with decreasing 
wavelengths more Slowly than that of Noge Thence the total number 


of detected meteorites N varies at a much slower rate with vary-— 
ing A and Tain #8 Shown by 


n 


My = Mee + Nay = Mngt (25) 
where 
Tain 
? (s~1) ie 
ee aes oo aes a (26) 
Tin 
LAbstractor's note: tae is not defined|. Further graphs show that 
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Bes/sec does not result in a marked increa 

teorite reflections. For F <= 100 pulses/sec, especially in the x 
Tange of A<4m, the decrease in the pulse repetition frequency 
produces a marked fall in detection numbers, It may be also seen 
that in order to increase the hourly number of detected meteors 

the detecting Systems with By m= 200 + 300 should de used if possi- 


ble, with the wavelength A between 4 and 12 me The formula for the 
number of truly detected unstable radio echoes is derived ag 


20 
PG 
1 (ay3 e2 6 
é&, ‘RB 
with its crude app*pximation as 


wir (ay3- mee 
2, (BY? B15 © 104, 
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In these equations P; is the pulse power of the transmitter, G - 


the directive gain of the antenna, €&, ~ the signal threshold level, 
R - the distance to the meteor, & - & coefficient LAbstractor's 
note: It characterizes the decrease in amplitude of the reflected 
Signal due to diffusion and the finite time of transit by the me- 
teor of the first Fresnel zone| given by 


0.5 
1 us e 15a 


hee 0.5 (9) 
1.5A 
where /\ is given by 
ae 
A = L6K DR” ; (10) 


b 

vA 
(Ref. 1: Op-cit.) where v - is the velocity of the body of the me- 
teor. As may be seen, with the decrease in A the efetem loses its 
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Sensitivity 80 that eventually only Stable tracks can be detected, 
In the analysis, therefore, of N As Gis) using the formulae de- 


rived in the article, the author recommends first ascertaining 
whether the condition of detecting unstable meteor tracks is sa- 
tisfied. There are 6 figures and 16 references; 7 non-Soviet-blooe 
end 9 Soviet-blog, The references to the English-language publica~ 
tions read as follows: T.R, Kaiser, J. ady, phys., v. 2, no. 8, 
1953; J.S. Greenhow, Phil, Mage, v. 45, ser, 7, no. 364, 1954; 
H.V. Cottony, J.R, Johler, PIRE, v. 40, no. 9, 1952: L.A. Manning, 
Journ. 8€0ph. res., vy, 63, no. 1, 1958, 


ASSOCIATION: Nauchno-tekhnicheskoye obshchestyvo radiotekhniki 4 


elektrosvyazi im, A.8. Popova (Radio Engineering and 
Electrical Communic: tions Society im. a.s. Popovy, 


LAbstractor's note: Name of Association taken from 
first page of journal ] 
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Card 7/8 


- 413010009-3" 
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000 


"APPROVED FOR RELEASE: 06/13/2000 


Case ACTIN SARE ATOR RACE BUCO Re BL 


CIA-RDP86-00513R000413010009-3 
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AUTHOR: Fialko, Ye, I, 
go a SS ES 
TITLE: Radar determination of the coefficient of electron annexation to 
neutral molecules in meteor-belt regions 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1961, 473, abstract 12Zn623 
(Geomagnetizm i aeronomiya, 1961, v. 1, no. 2, 209-212) 


TEXT: There is described a method for determining the coefficient of 
eleatron annexation to neutral molecules in meteor-belt regions, which is based 
on using the distribution 4n duration of radio echoes from meteors. Experiment 
revealed that the coefficient of electron annexation neutral molecules in 
meteor-belt regions is approximately equal to 4 - 107’? cm3/sec™!, 


[Abstracter's note: Complete translation] 
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Intensity of the signal reflected from meteor trail unde 
conditions of severe diffusion, Thid« 141.53 


D2stribution of radio refleotiona from meteors by duration, 
Thid.t54m74 


Positive and occasional radio datestion of steady meteor 
traile, Ibid.185~100 


Radio deteation of unsteady meteor trails under photcrecording 
conditions, Ibid.:101-112 


Redio detection of ateady traiis undor integration conditions, 
Thid, #112117 


Relationship between the average number per hour of detscted 
moteors and the frequency of pulse emiasion by the radar, 
Thid.st124~127 

(MERA 1829) 
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RZh. Fizika, Abs. 7Zh298 


CITED SOURCE; Iev. Tomskogo politekhn. in-ta, vy, 100, 1962, 20-27 


TOPIC Tacs: meteor activity, radio observation , international geo~ 
Physical year y <2 


, TRANSLATION; Suna tables are presen 

_investigation of the\meteor activity i 

‘gram in the city of Tomsk. 

‘wavelength 10. meters, tranemitter Powe * Pulse dura- 
‘tion § microseconds, repetition frequency 600 pulses/sec, receiver 
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AUTHORS: Fialko, Ye.I., Peregudov, F.I., Nemirova, E.K., 
okrovskiy, L.A, | i 
TITLE: Radar observations on meteors at Tomsk 
SOURCE: Ionosfernyye issledovaniya (meteory), Sbornik statey, 


no.§. V razdel programmy MGG (ionosfera). 
Mezhduved, geofiz. kom, AN SSSR, Moscow, Izd-vo 
AN SSSR, 1962, 41-44 


TEXT: ° Systematic radar observations of meteors at Tomskiy 
politekhnicheskiy institut im, S.N.Kirova (Tomsk Polytechnical 
Institute imeni S.M.Kirov) have been conducted as part of the IGY 
program. Special equipment, type TMM -2, (TPI-2), with wavelength 
of 10 m, pulse power 100 kw, pulse-duration 5 ws and pulsing 
frequency o6CO cps, was used. Between July and December 1957, the 
overall observation time was 602 hours, during which 135000 
reflections were observed, Between January and June 1958, the total 
observation time was 541 hours and the number of recorded 
reflections was 46UUU. ‘The average number of recorded meteors per 


hour was N =160 but the average for various days deviated 
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considerably from WN. an idea of the daily variation of the 

meteor activity can he obtained from Fig.l, which shows Nas a 
function of the time of the day. The distribution of time rd 
intervals between neighbouring meteor reflections can he ft 
approximated by an exponential law which confirms the random 

character of the appearance of meteors in the atmosphere, The 
distribution of the echo durations obeys an inverse proportional 

law, as can he seen from Fig.4, The drift velocity of the — 

meteors varies from 0 to 50 m/s, the average being 25 m/s, 

About one-third of the meteors produced a resonance effect, 

There are 5 figures, 


N 
Fig.l, 309 
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GY73/ 
AUTHORS: Fialko, Ye.I., Peregudov, F.I., Nemirova, E.K., 
Zubarev, G.S., Zolotarev, I.D. and Pokrovskiy, L.A. 

TITLE: Radar equipment for meteor observations at Tomsk 
SOURCE: Tonosfernyye issledovaniya (meteory). Sbornik statey, 


no. 8. V razdel programmy MGG (ionosfera). Mezhduved. 
Geofiz. kom. AN SSSR, Moscow, Izd-vo AN SSSR, 1962, 
45 ~ 50 ; 


TEXT: Radar equipment, type TMM -2 (TPI-2), has been used for 
meteor observations at Tomsk since May, 1957. Apart from that, 
additional equipment, type M-3, was designed and built for opera- 
ting at the wavelength of 4 m. The TPI-2 equipment operotes at the 
wavelength of 10 m and permits determination of the range of .a 
meteor track, its velocity and the radial component of the drift 
velocity of the track. The pulse-power of the radar transmitter 


alternate pulse being doubled)and $s maximum range is 400 km. The 
Sensitivity of the receiver is 10” W, the antenna being in the 
form of a half-wave dipole situated at a height of 4/3 above the 
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Earth. The transmitter equipment consists of: 1 - an excitation 
unit; 2 - high-frequency unit; 5 - output stage; 4 - modulator; 

5 - rectifier circuit; 6 = sub-modulator unit; 7 - rectifier 

unit for 800 V;\ & = rectifier unit for 1 250 V; 9 - rectifier my 
unit for 4 kV; 10 - high-voltage rectifier fer 10 kW; 11 - con- ee 
trol unit; 12 - rectifier circuits for 250 V and 2 kV; 135 = con- 
trol panel and l4 - magnetic stabilizer. The transmitter employs 

a number of power-amplification stages, the output stage being 

capable of giving 100°kW pulse output. All the transmitter staces, 
except the quartz stabilized driver oscillator, operate under 

pulse conditions. ‘The excitation unit consists of the driver, a 
buffer amplifier, power amplifier, tripler and a "coherent" : 
voltage stage. The driver gonoratos a frequency of 5 Mc/s and its 
anode circuit is tuned to 10 Me/s. The buffer amplifier operates 
without grid currents and the following amplifier stage operates 

in class C; the tripler produces a frequency of 30 Mc/s and this 

is fed to the high-frequency unit consisting of two power stages, 

fhe modulating equipment consists of a sub-modulator and a modu- 
lator, the sub-modulator being driven by anode pulses with a 


Card 2/4 : 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010009-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010009-3 


secre ere Zoe UES SH ey aera 


THe Shite BENS PAL Re REMC ISS GEAR ERS G2 WSR AREA SE PG ee 


5/831/62/000/008/006/016 
Radar equipment .... : E192/E382 


duration of 5 us, the grid pulses having a duration of 7 ws or 
gating pulses of 50 to 70 us duration. The modulator produces 
powerful output pulses in the output stage and is based on 
discharging a storage capacitance, The output pulses from the 
modulator transformer secondary is applied to the anodes of the 
output tubes, The receiver equipment comprises a device for 
coherent pulse reception, range-measuring devices for amplitude 

and brightness, meteor-velocity indicator, drift indicator, noise 
suppressor, a synchronizing device, a photo-synchronization unit, 
coherent-pulse drift indicator and power supplies, The meteors ; 
are recorded on a photogranhic film moving with a velocity of vy 
3 cm/min; under special conditions this, can be increased to 

70 em/min,. The range-indicator is used for visual observation 
of the reflected signals. The velocity of meteors is measured hy 
the diffraction-pulse method (J.G.Davies, C.D.Mllyett. Philos, 
Mag., ser.7, v.40, no.305, 1949), the time-base being triggered by 
the signal reflected from the meteor. The equipment M-3 

_ operates at a wavelength of 4 m and is used for recording the 
number, range and duration of meteor reflections. The equipment 
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has a pulse power of 100 kW, repetition frequency of 660 cps) and ‘ 
-pulseeduration of Bus; gt is furnished with a half-wave dipole e 


antenna situated at a heieht of \/3 above the Farth and a Yagi-type 
directional antenna, 


Fig.l. 
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S/139/62/000/002/010/028 


99120 £032/E514 


AUTHOR: rialko, Ye.I. 


TITLE: © On the possibility of measurement of the coefficient of 


attachment of electrons to neutral molecules by means 
of radar observations of meteors 


P£RIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
no.2, 1962, 51-55 


TEXT: The author describes an indirect method of measuring 
the attachment coefficient in the upper layers of the Earth's 
atmosphere, The method is based on the determination of 
meteor radio-echo distributions. It is. shown that analysis of 
the statistical properties of meteor radio-echoes can in fact be 
used to determine the attachment coefficient. It is estimated 
that in the region of the meteor zone, the attachment coefficient 
is ~ 4+ lo7t cm?/sec, which is consistent with the results 
reported by J. Davies, J. S. Greenhow and J. E. Hall (Ref.1: Proc. 
Roy. Soc., 255A, No.1272, 121, 1959) and the present author 
(Ref.2; Geomagnetizm i aeronomiya 1, No.2, 15, 1961)..There are 
1 figure and 1 table. 
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£032/E514 
ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 
(Tomsk Polytechnic Institute imeni S.M. Kirov) 
‘ 
SUBMITTED: December 9, 1960 “ne 
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AUTHOR: Fialko,. Ye. I. ; Kalinichenko, G. Le: 
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TITLE: Concerning the distribution’ of! 
radio echces . Te SE nee 


@tween meteor * 


ae Saar a 


; 


‘CITED SOURCE: Izv. Tomskogo politekhn. in-ta, vi 100, 1962, 28-34 
: ; { 


TOPIC TAGS: meteor observation’ by radar, hourly number, radio 
echo, distribution of intervals , 
TRANSLATION: From the results of normal sounding of meteor trails 
at a wavelength of 10 m, the digtribution of ithe intervals between 
neighboring radio echoes is plotted over time intervals up to nine’ 
hours, for different character of behavior of -the-hourly numbers. 

The distribution is- in satisfactory agreement with the theoretical 
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AUTHOR: Fialko, Ye. I. _ : 
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“PETLE: Radio etection of stabla ‘meteor trails in the integration 
mode 


CITED SOURCE: Izv. Tomskogo politekhn. in-ta, v. 100, 1962, 112-117 


“TCPIC TAGS: meteor trail:, radio observation 


“TRANSLATION: The dependence of the number of registered meteors on | 


the parameters has been obtained when working in the photoregistra- 
tion mode. It is shown that if the averaging time is larger than 
the duration of the reflections, then for § ~ 2 the number cf regis- 
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_ ered stable meteor trails is approximately proportional to the cube - 


.Of the wavelength and to the square root of the pulse repetition fre-. 
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quency. The dependence of the number of registrations on the speed 

of motion of the photographic film have a non-monotonic character, 

“ft is advantageous to choose the film Speed to be half that cor- 

responding to the maximum number of registrations. V. N. 
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ACCESSION NR: AR4028224 7 8/0274/64/000/002/B033/B033 
SOURCE: RZh. Radiotekhnika i elektrosvyaz'/, Abs. 2B198 


| AUTHOR: Fialko, Ye. I. | 
_ TITLE: Concerning the selective properties of the radar method heal 
of meteor observation (II. Stable trails); 


i 
| fe 
' TOPIC TAGS: meteor, meteor trail, meteor radar observation, stable 'j ° 
_ meteor trail, meteor velocity distribution, apparatus sensitivity, | 
" , Meteor geocentric velocity <| 
. ; ; 
-_ TRANSLATION: An analysis of the expressions that determine the num :~--- 
: | ber of reliably observed meteors of the stable type per unit time 
| leads to the following conclusions: (1) to ascertain the true 7 
_ velocity Gistribution of the meteoric bodies it is necessary to know. 
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the apparatus with which the meteor velocity measurements were made; | 
|, (2) in the registration of both stable and unstable trails, radar 
' Observations have different sensitivity to meteor trails produced 
by bodies with different geocentric velocities. Criteria by,which | 
to distinguish between apparatus of "medium" and “low” sensitivity 
; + are indicated. (3 illustrations. Bibliography, 16 titles. For 
_ | Part 1 see RZHRiE, 1964, j1Al48. Vee 
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TITLE, Some results Cf radar obse 
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. CITED SOURCE. 
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? Tay. MOMSEQGO pOlitetton. inn 
TOPTC TAGS: 


V+ 100, té-190 jG 2 : 
: / i 
7 Meteor , radio observation ‘ 8POradic Meteor , regular | 
meteor | adrrantide meteor. iy 
TRANSLATION, A Summary is Presented Of r 
‘he city of Tomsk in 1957~. 
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600 pulses/sec, transmigsion and reception with half-wavelength di- 
poles located at a height }/3 above the earth, receiver sensitivity 
“5 x 1044w. The changes in the activity of the sporadic and regular- . 
flow meteors were investigated. Altogether 130,000 reflections were 
registered in 1957 and 191,500 in 1958. Information is presented on 
‘the average course of the external noise, the distribution of the 
heights of the Quadrantide meteors (from the data of 4--5 January 

1959) and of sporadic meteors. Vv. N. 
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AUTHOR: Sayenko, A. V.; Fialko, Ye, I, a7 | 
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TITLE: Basie results of the registry of the numher of metedric 

radio-echoes conducted in Tomsk during the IGY‘and the IcGc 
\> 


REF SOURCE: Tr, Tomskogo in-ta radioelektron, i elektron, tekhn,, 
Vv. 3, 1964, 36-38 


TOPIC TAGS: astronomic data, meteor observation, meteor radiant 


ABSTRACT: Radar calculations of the number of meteors’ vere conducted 
in Tomsk from July 1957 to December 1959. The "Ppl-2" radar station 
had the following parameters: wave lensth 4=10 m, impulse trans- 
mission power ™100° lat, length of impulse 5p sec, transmission fre- 
quency 600 ec with doubled alternate impulses, Transmitting and 
recelving antennas were semiwave vibrators, located at an altitude 
.of  /3 above the surface of the Earth. During the 4,000 hours of 
observation more than 669,000 meteoric reflections were recistered, 
including 86,500 reflections of T> 1 sec duration, For each month 
of the entire observation period the following data were givens time 
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of the observations, total sum of the registerad meteors and the nun- | 
ber of meteors with ¢ > 1 sec, monthly average hourly values of the 
total nunber of meteors and of the meteorg With Tp 1 sec, The 
maximal number of meteors registered in August 1957 was 249, and the 
minimal number of 19 - in June 1958, The yearly average hourly numberg 
of reflections fron meteors with + > 1 sec, were 37, 17 ana 19 for 
1957, 1958 ana 1959 respectively, y, Lebedinets : 
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TITLE: Concerning the distribution of meteoric bodies by masses in the meteor swarms 
of the Quadrartides, Perseids, and Geminides 


CITED SOURCE: ‘Tr. Tomskogo in-ta radioelektron. 4 elektron. tekhn., v. 3, 196 
3- oT uy fo 
wad” 


TOPIC TAGS: meteor observation, distribution function, meteor stream)” radio echo 


TRANSIATION: Results are presented for determining the average values of the pnra- 
meter s of the mass distribution function of meteoric bodies in the Quadrantide, 
Perseid, and Geminide swarms and the sporadic background and dispersion of this para- 
meter. ‘The authors consider the distributions of the frequency of appearance of the 
quantity s after a definite observation time, the number of radio echoes with dura- 
‘tion larger than 1 second, and the number of radio echoes of all durations. P. B. 


SUB CODE: 03, 09 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010009-3" 


: R00041301000 
"APPROVED FOR RELEASE: 06/13/2000 aie ee ps oe 


wee BEFORE CEES PRIN ORD 
TTT SOR RR EAD ES | Cer ae 


-3 


Pe Ett 


_ 1 3295-66 ..PSS-2/ET(1}/eua (a) CS/ou/AR | | | 
ACCESSION NR: 475024189 UR/0G00/65/000/000/005 7/0064 a 


AUTHOR: Fialko, Ye. I.; Bayrachenko, I, y,. umak, Yu. Ve; Moys a,_R,. 

Mel'nik, Vf) ae? “Avzachenko, qe? Siumaks Yu. Vo Moyeya, 
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